In this note several Chebyshev approximations are given for the function y = r(x + 2) for x in the 0 á i ¿ 1.0 range. The approximations were obtained from a table of T(x + 2), employing well-known methods as described in numerous papers; see for instance [1] and the literature quoted there. The table of T(x 4-2) was calculated from the asymptotic expansion of log T(z) as given in [2] to provide data accurate to at least 10~21. Compare also [3] .
Chebyshev Approximations to the Gamma Function By Helmut Werner and Robert Collinge
In this note several Chebyshev approximations are given for the function y = r(x + 2) for x in the 0 á i ¿ 1.0 range. The approximations were obtained from a table of T(x + 2), employing well-known methods as described in numerous papers; see for instance [1] and the literature quoted there. The table of T(x 4-2) was calculated from the asymptotic expansion of log T(z) as given in [2] to provide data accurate to at least 10~21. Compare also [3] .
The asymptotic expansion of In T(z),is given by
In r(z) = (z -|) lnz -z + In y/%r + *(z)
where K ' h 2r(2r -1) z*-' + AZ)'
and Br is the rth Bernoulli number. It can be shown [2] that for z > 0 the value of $(z) always lies between the sum of n terms and the sum of (n 4-1 ) terms of the series, for all values of ». In terminating this series with the nth term the error P"(z) will be less than 2(n + l)(2n + 1) ' z2"+1' By truncating $(z) at the 10th term it is easily shown that for values of z ^ 13, the error in the expansion is less than 5.5 X 10-a. We therefore replace 4>(z) by 22<-i Ai/z2'~l and calculate In T(z) for values of z in the range 13 S z á 14. A triple precision logarithm routine was used to evaluate In z, and then an exponential routine to calculate r(z) = elnr(,). Each of these routines produces results accurate to at least 24 significant digits.
After obtaining a table of T(z) for z in the range 13 â z á 14, we made use of the recursion formula r(z 4-1) = zr(z) in order to obtain a table of T(x + 2) for x in the range Oáiá 1.0. Table 1 gives the coefficients a/"' for n = 7, 8, 10, 13, 15, 17, 18 together with the corresponding «mX .
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